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1. The authors of Letter [1] claim that they “prove that
leading order effect due to the finite radius R of a spher-
ically symmetric charge is order R2 rather than order R
in any physical model, as widely claimed in the litera-
ture” since “symmetries prohibit linear corrections”. I
shall show that this is an incorrect statement.
Indeed, according to the effective field theory approach
exploited in [1], we should augment the initial classical
action of a point charge by every possible local combi-
nation of fields, which does not spoil any symmetry of
the initial model. In the case considered in [1], these
terms should have a mass dimension one or two. The
authors assert that there is only one term Eq. (17) com-
plying with these requirements. Its mass dimension is
two, whence the main statement of the Letter follows.
However, it is not difficult to find two more terms: (in
the proper time parameterization)
A =
∫
dτx¨µx¨
µ, B =
∫
dτ∂µF
µν x˙ν (1)
with dimensions one and two, respectively. The term B
is the first low energy correction to the form factor of a
charged particle due to its finite size [2]. The term A
provides a counterexample to the main claim of Letter
[1].
The “rigid” relativistic terms like A are well-known [3].
They appear naturally in studying higher dimensional
generalizations of the Lorentz-Dirac (LD) equation [4].
Also, if one smears the current of a point charge in a
Lorentz-invariant manner [5]
jµ(x)→ jµ
ε
(x) = x
∫
d4yGε(x− y)j
µ(y), (2)
where Gε(x) = θ(x
0)δ(x2 − ε2)/2pi, then the first correc-
tion to the LD equation is of order ε and is obtained by
a variation of the term A (see Eq. (26), [6]). It is that
term which is “prohibited” as the authors of the Letter
claim.
2. In order to get rid of divergences, the authors of [1]
use an improper regularization: “one should regularize
the divergences... by using... dimensional regularization
which... sets all power-divergent integrals... to zero”.
This assertion contradicts the standard renormalization
procedure [7]. We can take the power-like divergences to
be equal to zero only if: i) we know that such terms can
be canceled by appropriate counterterms added to the
initial Lagrangian; ii) experiments or symmetries require
that the coefficients at these terms vanish. Using their
regularization scheme, the authors missed one possible
divergent structure (the term A), which is not prohibited
by symmetries and cannot be set to zero at will. In [8] it
was proven that if one uses the regularization (2), which
has a clear physical interpretation and does not spoil any
symmetry, or some equivalent to it then all the arising
divergences are Lagrangian and can be renormalized.
3. Another flaw is concerned with an ignorance of the
relation between the regularization parameter Λ and the
characteristic size R of a charged body. As it is given
in [1], the particle creates the electromagnetic field as
a point object (the current is localized on a world-line).
This field is substituted to the Lorentz-like force taken on
the trajectory of the particle, i.e., taken on scales much
lesser than R, where the particle can not be considered
as a point. To make this procedure consistent, the regu-
larization parameter characterizing the wave-length cut-
off must be of the same order or even larger than R so
that the particle “looks” like a point object for the elec-
tromagnetic field. Then the expansion of the radiation
reaction force in terms of R rearranges (see Eq. (25) with
Λ ∝ 1/R) and requires a more careful examination. The
contributions of higher multipoles, which were discarded
in [1], can be greater than the terms (25), (26).
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